''an opportunity to talk'' and ''creative thinking'' were most beneficial.
Conclusion:
Results suggest that dyads can participate in PSE during HSCT and view it as beneficial. Participants identified the active process of solving problems as helpful. Implications for Practice: Targeted interventions that promote effective, meaningful behaviors are needed to guide patients and caregivers through HSCT.
Future research recommendations include testing a version of PSE with fewer sessions, including spousal and nonspousal caregivers and those who are nonYEnglish speaking.
A llogeneic hematopoietic stem cell transplantation (HSCT) has become an established and curative treatment for various hematologic malignancies. Different from an autologous HSCT where a patient's own hematopoietic stem cells are returned following intense chemotherapy and radiotherapy, an allogeneic HSCT involves the collection of hematopoietic stem cells from healthy donors that are administered to eradicate and/or replace diseased bone marrow in patients with hematologic diseases. Although the possible benefits of this treatment are extraordinary, allogeneic HSCT is not without major complications. 1 During early recovery (first 100 days), the major complications arise from chemotherapy and radiotherapy along with the healthy hematopoietic stem cells, which generate a new immune system for the patient. These include infection, organ dysfunction, and acute graft versus host disease, a toxicity where the donor stem cells identify the host (patient) tissue as foreign and initiate an immune attack. This unique complication is characterized by a skin rash, liver dysfunction, and/or gastrointestinal diarrhea, which will often trigger a hospital admission for immediate clinical management. These complications, along with others, can be significantly burdensome, physically and emotionally, and, in some cases, lifethreatening (eg, infection during neutropenia). Consequently, during the early transplant phase, patients experience a high level of distress associated with these complications including symptoms such as worry, sleep disturbance, fatigue, nausea, and changes in bowel function and appetite. 2 Cancer patients reporting higher symptom distress have been shown to require more support from the healthcare team. 3 Specifically, patients receiving an allogeneic HSCT compared with those receiving autologous HSCT are more likely to be readmitted following transplant. 4 Therefore, allogeneic HSCT patients are required to remain in the vicinity of the transplant center during the first 3 to 4 months following transplant for close monitoring and specialized care. 5 Family members frequently serve as the primary caregivers for the patient during this time and may be a factor in receiving and surviving the allogeneic HSCT. 6Y9 The establishment of this partnership is encouraged by the transplant team during the evaluation phase and required prior to initial discharge or when in the outpatient setting.
Providing information to family members relative to the caregiving responsibilities and experience is fundamental.
10Y12
Caregivers request education to prepare for caregiving, 12 symptom management, 10, 11 managing the overall patient needs, 11, 12 facing challenges, 12 developing supportive strategies, 12 and discovering unanticipated rewards and benefits. 12 The complexities of the caregiving experience, however, are not limited to the problems directly linked to the HSCT recipient. Caregivers often carry additional responsibilities including the management of a primary residence, finances, and children or pets. Consider the following example that describes the context of an allogeneic HSCT caregiving experience.
Mr Smith is a 55-year-old male with progressive non-Hodgkin disease proceeding with an allogeneic HSCT. He and his wife are self-employed and have 2 adult children. They decide that his wife will be his caregiver. As they approach the transplant procedure, they state a fear of this ''uncharted territory'' and readily identify a number of problems that ''worry'' them. These include temporary relocation (primary resident 500 miles from the center); oversight of their primary home, pets, and business; financial resources for 2 residences and sustenance; identification of alternate caregivers, relationship with new staff and center; treatment compliance; complications of HSCT; and fear of death.
The impact of the transplant experience on family caregivers is not well understood. Although family caregiver psychological distress has been shown to improve over time, studies suggest that caregivers have levels of psychological distress that are equal to and, in some cases, higher when compared with the patient and healthy groups 13Y16 and may indicate serious psychological illness. 16, 17 Factors that influence the psychosocial distress of HSCT caregivers have been explored. Higher levels of psychosocial distress experienced by HSCT caregivers are influenced by higher levels of objective burden or activities, problems of cancer patients conclude significant beneficial effects. 20Y22 In addition to improvements in psychological distress, beneficial effects on the measures of treatment-and disease-related symptoms were also documented. 20, 21 More recent studies with cancer patients and their family continue to support the beneficial effect of interventions based on cognitive-behavioral therapy. 3, 23, 24 Social Problem-Solving Therapy is an established cognitivebehavioral therapy defined as ''a meta-cognitive process by which individuals understand the nature of problems in living and direct their efforts at altering the difficult nature of the situations themselves, their reaction to them, or both.'' 25 Problemsolving skills have long been recognized as an important resource for coping 26 with problem-solving therapy as an effective intervention for psychological distress outside cancer 27Y30 along with cancer patients and their families.
31Y34
In summary, allogeneic HSCT generates multiple problems that can vary in complexity and create significant burden and distress for both the transplant patient and his or her caregiver. Although their distress can be clinically significant, no interventions including the transplant caregiver have been tested in this population. Guided by the stress and coping model of Lazarus and Folkman, 26 this study was designed to evaluate the feasibility of conducting a problem-solving education (PSE) intervention in patient and family caregiver dyads during allogeneic HSCT. The secondary objectives were to estimate the effect of the intervention on problem-solving skills and distress, explore the relationships of baseline psychological distress and family functioning to the change in problem-solving skills following PSE, and explore the symptom experience of HSCT family caregivers. The study was approved by an institutional review board prior to subject enrollment.
n Method Design A single-group, repeated-measures, mixed-methods design was used to assess the feasibility of a 4-session PSE intervention during allogeneic HSCT (Figure 1 ). The study intervention included 4 PSE sessions: PSE 1, prior to allogeneic HSCT; PSE 2, at time of discharge; PSE 3, 2 weeks after discharge; and PSE 4, 4 weeks after discharge. Dyads also attended admission and discharge transplant education classes (usual care education [UCE]) provided by the hospital, which were consistent across subjects. The UCE addressed unit procedures, the transplant process, common complications and prevention measures, and organizational resources via discussion and written materials. Study data were collected at 5 time points during the study. Two baseline questionnaires were administered prior to PSE 1 (before and after the admission education class) to capture any effect of UCE, at 2 time points during the intervention period (PSE 2 and 3), and 2 weeks after the last study intervention session (6 weeks after discharge).
Subjects and Recruitment
Potential subjects were identified through the accrual process for allogeneic HSCT clinical research protocols at a single site between February and November 2008. Consecutive adult patients, literate in English, were invited to participate prior to admission for transplant if an adult family member was serving as a consistent caregiver through 100 days following transplant. If there was agreement to participate, the consent process was completed, and the patient and family caregiver completed baseline questionnaires.
Procedure
The PSE intervention was adapted from the Prepared Family Caregiver model specifically for individuals experiencing an allogeneic HSCT. 31, 32 This model can be summarized in the acronym, COPEVcreativity, optimism, planning, and expert informationVand includes the Home Care Guide outlining plans for common cancer problems. The COPE model, first administered to a group of patients with advanced cancer and their family caregivers, 34 is aimed at empowering dyads to cope with cancer and cancer treatments using 2 major processes from the social problem-solving literature: Problem orientation and problem-solving skills.
The PSE sessions provided an opportunity to apply the problem-solving model, COPE, to an active problem identified by each dyad. The first session started with an introduction of the problem-solving model with each subsequent session including some degree of review appropriate to the dyad's retention from the initial session. Once the problemsolving method was reviewed, the dyad had an opportunity to apply the COPE method in the presence of the clinician interventionist. The clinician interventionist guided the dyad in the identification of a problem that was creating distress, review of the expert information or knowledge related to the problem, and the development of a plan to address the problem. An optimistic approach to managing the problem and permission to be creative was reinforced throughout the session.
Individualized dyadic PSE was provided by 1 of 3 clinicians with advanced degrees (clinical nurse specialist, nurse scientist, and licensed independent clinical social worker) trained by a COPE expert (M.L.). The principal investigator took several measures to ensure the integrity and consistency of the intervention including a script for the PSE session, peer supervision, and session audiotape to monitor for compliance with the script.
Measures
Data were collected with an interventionist log and subject interviews to address the primary objective. Session feasibility data were recorded by each clinician to include session attendance, session length, and any reason for variation in the intervention. Subject feedback was collected for each individual session as well as for the intervention as a whole (exit interview) using a semistructured interview that addressed issues affecting the ability to participate, satisfaction (1 = least helpful, 5 = most helpful), and application of the problem-solving strategy. All interviews were audio taped for transcription by a trained transcriber. A second transcriber completed quality monitoring on 100% of the tapes against the first transcription. The audio-tape data were also compared with the field notes to ensure data accuracy and completeness.
To address the secondary objectives, study questionnaires were completed by subjects as outlined by the study design and included the following: (a) Psychological distress was measured with the Brief Symptom Inventory (BSI). The BSI is a 18-item self-report measure that produces a global symptom index. 35 Each item is rated on a 5-point scale of distress (0Y4), ranging from not at all (0) to extremely (4), with the global severity index ranging from 0 to 72; higher scores indicate more psychological distress. Internal consistency reliability (Cronbach !) ranged from .71 to .74 in this study sample. (b) Problem solving was measured by the Social ProblemSolving Inventory (SPSI-R). The SPSI-R is a 25-item selfreport measure of cognitive, effective, and behavioral responses to real-life problem-solving situations. 36 The measure yields a total score (0Y20) with items scored on a 5-point scale ranging from not at all true of me (0) to extremely true of me (4). Higher scores represent more effective problemsolving ability. Internal consistency reliability (Cronbach !) ranged from .71 to .84 in this study sample. (c) Family function was measured by the Family Adaptability and Cohesion Evaluation Scale (FACES-IV). The FACES-IV is a 62-item self-report measure that was developed in relation to the Circumplex Model. 37 This measure yields the Circumplex total ratio score, with the higher the ratio score is above 1, the healthier the family system. (d) Symptom distress was measured by the Symptom Distress Scale (SDS). 38 The SDS is a 13-item self-report measure presenting a list of 11 symptoms on which the subject rates distress (1 = normal, no distress; and 5 = extensive distress). Higher scores indicate greater symptom distress. Internal consistency reliability (Cronbach !) ranged from .74 to .87 in this study sample.
Analysis
Descriptive statistics characterized the sample at baseline. To evaluate the feasibility of conducting the study intervention, data from the clinicians' implementation log were summarized. Additional data relative to the feasibility of the study intervention were gathered from the transcripts of subjects' interviews. These data included quantitative questions (eg, on a scale of 1Y5) as well as structured open-ended questions (eg, what aspect of the session was most [and least] helpful?). The quantitative responses were summarized with descriptive statistics. All qualitative responses, including the problems identified by each dyad, were analyzed to identify the themes, considering the choice and meaning of the words, and the context and consistency of responses. The principal investigator used qualitative computer software (NVivo, QSR International [Americas] Inc., Cambridge, MA) to index and cross-reference the thematic analysis. 39 Exploratory data analyses to address the secondary objectives of the study were performed separately for patients and family caregivers. The effect size (ES) for the intervention was computed using the first of the baseline scores on the SPSI-R and the BSI as the pretest scores and scores at study end (6 weeks) for the posttest scores. A Spearman's rank correlation coefficient (r s ) was computed to explore the relationship between baseline psychological distress and baseline family functioning to the change in problem-solving skills. Descriptive statistics (mean and SD) were used to describe the symptom experience (SDS) of subjects.
n Results
Subject Demographics and Clinical Characteristics
Thirty-four dyads were screened for participation, with 24 dyads ineligible because of being nonYEnglish speaking (n = 11), inconsistent family caregivers (n = 10), inability to read English (n = 1), family caregiver unavailability (n = 1), or perceived burden (n = 1). Ten dyads (n = 20) were enrolled, and 8 (n = 16) completed the intervention (Table 1 ). All dyads were husbandand-wife pairs. Incomplete study participation was due to patient death (n = 1) and inconsistent responses (n = 1). The initial inpatient admission (from HSCT to discharge) was a median of 14.5 days (range, 11Y29 days). Sixty-three percent (n = 5) of the patients required hospital readmission during the study period for a median of 2 days (range, 1Y34 days). The total hospital days, inpatient plus readmission days, revealed a median of 16 days (range, 12Y63 days) during the study period. Overall, subjects and caregivers reported a level of symptom distress, suggesting low symptom burden (SDS scores G25) at all study time points. Problems identified by the dyad fit into 3 categories: physical distress of the patient (eg, fatigue, appetite, and sexual concerns), psychological dis-
Feasibility Outcomes
Of the 31 sessions scheduled, 29 were completed (94%) ( Table 2) . Worsening patient condition was the primary reason for sessions to be incomplete. Overall, patients attended 90% of the scheduled sessions; family caregivers attended 74%. Reasons for missed sessions included patient symptom distress and limited family caregiver availability (eg, working). Limited caregiver availability was of greatest concern if the dyad had permanent residence in the vicinity and maintained their job during the transplant experience. Session length was a median of 45 minutes (range, 15Y60 minutes), with time decreasing over the trajectory of the study sessions. Sessions were provided in the inpatient and outpatient settings, depending on the patient's clinical course. The PSE sessions were scheduled in advance to accommodate the dyad and the clinician; however, if only 1 member arrived, the intervention was still administered. There were 2 sessions scheduled where both dyad members did not arrive and rescheduling was not an option. Appointments were often adjusted throughout the duration of the study for reasons that were primarily associated with the clinical course of the patient. However, rescheduling was considered only if the dyad and the clinician were available within the constraints of the study design (eg, during scheduled week) without additional burden to the dyad (eg, additional trip to the hospital) or the clinician (eg, conflicting patient or program priorities). Clinicians reported the scheduling of the PSE sessions as the greatest challenge.
Subjects rated their satisfaction with each session (Table 2 ) as well as the overall program. Dyads reported being very satisfied with the individual sessions, with those closest to the initial discharge (PSE 2 and 3) receiving the highest satisfaction scores. Data from the interviews identified 3 major categories of benefit that were labeled based on subject quotes: ''an opportunity to talk,'' ''expert information,'' and ''creative thinking.'' The major categories that identified components that were perceived as least helpful included ''survey completion'' and the length and repetitiveness of the ''Home Care Guide,'' which included content similar to the UCE. The overall program evaluation focused on the appropriate number of sessions, use of problem-solving strategies, the Home Care Guide, and overall helpfulness of the intervention. The majority (75%) of the subjects (n = 16) present for the exit interview reported the number of sessions as just right. 
Study Intervention Effect
Outcome data collected from subjects across the study time points are reported in Table 3 . The subjects completed 2 surveys prior to PSE 1, before and after the admission education class. Because the SPSI-R scores at these 2 time points did not differ for the patients (t 6 = 1.778, P = .126) or family caregivers (t 7 = 0.510, P = .626), the first baseline scores were used to estimate the ES. The ES for problem-solving skill was larger for patients (ES = 0.324; mean, 16 . The subjects' SPSI-R mean scores were within the normative group range, suggesting an ability to solve problems effectively prior to the study intervention. Similarly, the BSI-18 scores did not significantly differ between the 2 baseline time points (patient t 6 = 0.834, P = .436) or family caregivers (t 7 = 1.183, P = .275); therefore, the first baseline scores were used to estimate the ES. The ES for caregiver distress was small (ES = 0.128; mean, 5.1 [SD, 3.8] vs mean, 4.7 [SD, 3.3]) , with scores slightly lower following the intervention. For the patients, the ES was larger (ES = 0.508; mean, 5. 
Relationship With Baseline Factors
Relationships of baseline distress (BSI) and family function (FACES-IV ratio scores) to the change in SPSI-R scores (beforeafter intervention) also were explored. Only patient baseline distress was related to the change in SPSI-R scores (r s = 0.80, P = .031). Neither baseline family caregiver distress or family caregiver and patient family function were related to the change in SPSI-R scores. At baseline, most patients (88%) and all family caregivers scored within the normal range for distress, with 1 patient considered a ''case'' for depression. All subjects were classified as ''healthy'' relative to family function.
n Discussion
The results from this pilot study suggest, despite the complexities of the early phase of recovery, that it is feasible to administer a PSE intervention to adults undergoing allogeneic HSCT and their family caregivers. Dyads reported that the ''transplant process carries a lot of uncertainty''; therefore, the successful implementation of an education intervention into an acute clinical environment can seem daunting. However, providing the session during a scheduled hospital visit added to the convenience for the dyads and permitted 90% attendance of the sessions with high levels of program satisfaction. This came at a cost to the clinicians who serve as study interventionists in addition to the full-time professional positions in the hospital. Despite the scheduling challenges, the length of the intervention was maintained as projected by the study team. No session exceeded 60 minutes, which was considered a reasonable amount of time based on other educational forums well tolerated by cancer patients. Although the implementation of the intervention was considered feasible, the accrual experience from this study provides guidance to improve the study intervention for future research. The caregiving process during allogeneic HSCT is not limited to a spouse as the sole caregiver. Therefore, the caregiving network should be further defined, and interventions that provide potential benefit to all those actively caregiving should be pursued. 40 This will challenge the research team to consider alternative ways to involve individuals who have competing priorities such as work or are not in the vicinity until further along the transplant trajectory. However, the effort to capture this reality of the allogeneic HSCT caregiving experience is essential. In addition, an awareness of the cultural diversity in our healthcare system demands consideration of this factor in our research. The limitations to this end include both human (eg, bilingual investigators) and fiscal (eg, funding for translation of measures) resources, leaving the knowledge relative to the feasibility and ultimately the efficacy of a clinical intervention incomplete. Harmonizing the research on transplant caregivers with the reality of the experience will improve our ability to translate findings from intervention research into the clinical setting.
The number of sessions appropriate during the acute transplant period is less clear. Most subjects reported that there were ''an appropriate number of sessions''; however, less time to complete progressive sessions and decreasing participation suggest that fewer sessions may be appropriate. Data suggest that discharge from the hospital, a time when the dyad is preparing to independently manage many aspects of the recovery experience, is when the education was most meaningful. Therefore, the number of sessions may be less important if the timing of each session is meaningful in the context of the transplant trajectory (eg, time of discharge).
The components of the intervention that determine its meaning were best elucidated by the dyad. Subjects described the COPE method as a ''broad problem-solving structure'' that ''translates [problems] into something that's useful.'' ''Going through a list of things with another mind [helped] come up with ideasI things I hadn't thought of.'' This active process of solving the identified problem is guided by the clinician and discourages avoidance coping, which is associated with higher levels of distress in caregivers. 16, 41, 42 In addition, a more active strategy involving ''taking control'' is associated with longer survival in HSCT patients. 43 Overall, subjects reported that ''sitting down and talking [about a problem]'' ''forced us to have communication [with each other]'' and ''exchange views.'' This dyadic communication encourages collaborative coping that can improve psychological outcomes. 44 In contrast, the study material (Home Care Guide) was perceived as less beneficial and might be improved if limited to a concise summary of the problem-solving methodology; the COPE method.
Although the overall perception of patients and family caregivers suggested a benefit from the intervention, the impact on problem-solving skills and distress was small. In the patient group, there was a small improvement in problem-solving skills, which suggests benefit. However, the family caregiver group demonstrated almost no change with a slight decrease in the postintervention score. This finding is likely the result of a small sample size as well as the higher level of problem-solving skill in this sample, suggesting that all subjects were effective problem solvers prior to the intervention. A ceiling effect with the SPSI-R also deserves consideration because other cancer populations have also been deemed ''effective problems solvers.'' 41, 42, 45 Therefore, problem-solving skill (SPSI-R) as the primary outcome may need to be reevaluated along with consideration to an adequate sample size for the variability within selected measures.
Previous work suggests that individuals with higher levels of distress may have a greater benefit from a problem-solving intervention, 46 which was supported by these results. Subjects in this study with a higher level of distress at baseline were found to experience improvement in problem-solving skills after PSE. Despite this potential benefit relative to problemsolving skills, patients reported a moderate increase in their distress level following the intervention. On the other hand, family caregivers reported a slight improvement in their scores, which supports their report of benefit. In this sample, the symptom burden of the patients was also low, which may reflect fewer problems contributing to distress. 47 These findings relative to ES and baseline distress and problem-solving skills of the sample provide guidance for the determination of sample size during the design of future research involving PSE. First, the overall ES for improvement in problem-solving skills and distress is likely small and varies between patients and family caregivers. Concerns about the small ESs for psychosocial outcomes are well documented following psychosocial interventions 48 ; however, potential moderators that influence outcomes are less well studied. 49 In the setting of HSCT, potential moderators include the timing of the intervention, the type/number of participants (eg, family members), the acuity of the HSCT patient, and the provider of the intervention. In addition, self-efficacy has been documented to improve following interventions directed at helping cancer 50 and noncancer 51, 52 caregivers, which might influence the intervention's effect on distress.
The results of this pilot study must be considered in light of 2 major limitations: small sample size and the number and selection of measures administered. First, the sample size was determined based on the primary objective, intervention feasibility; therefore, the findings associated with the secondary objectives (eg, ESs) may be the result of the small sample size and should be tested in a study designed specifically for this purpose. In addition, because of the small sample, the number of meaningful exploratory analyses to evaluate how subgroups such as patients and family caregivers responded was difficult. Second, although the constructs determined appropriate for this study were based on previous research, their application in this population is not well understood. In addition, because the effects of allogeneic HSCT are complex, additional constructs to assess these multidimensional effects should be further explored and systematically balanced with the sample size to allow for a comprehensive analysis. Despite the sample size limitation, the results of this pilot study can inform future research on PSE for transplant recipients and their caregivers. Findings suggest that changes in intervention implementation should be considered to improve overall participation and strengthen the educational process specific to the COPE method of problem solving. First, offer the intervention to all caregivers identified before transplant, rather than a single caregiver, a change which might require telephone conference calling or other technology resources to address distance learning and involvement. 53 Second, decrease the number of early sessions and consider focusing on the time of discharge. Caregiver and patient participants in this study reported that the first intervention session (pre-HSCT) was least helpful because of more imminent concerns related to the patient's admission and transplant procedure. Third, provide materials that are specific to the COPE method of problem solving rather than comprehensive materials that were reported by both caregiver and patient participants to be duplicative and cumbersome. One dyad reported that it would be helpful to have a pocket-size resource to carry with them as a reminder of COPE. Finally, consider including measures that (1) offer alternative outcomes such as patient and caregiver self-efficacy and (2) expand our understanding of additional factors such as patient acuity that might influence patient and caregiver outcomes. 
Conclusions
The acute phase of allogeneic HSCT is plagued with competing clinical priorities and high levels of uncertainty. A caregiver is therefore required to not only be available to the patient but also actively participate in the patient's care. The negative consequence of this burden to the family caregivers is recognized while the consequences of an unprepared or distressed caregiver on the patient are not well understood. Targeted interventions that promote effective, meaningful behaviors are needed to guide patients and caregivers through this treatment experience together. A successful process of education for patients and family caregivers can increase confidence and trust in care 10 and improve overall adaptation. 16 
